Effects of acute exposures to gentamicin on renal handling of proteins.
The polycationic aminoglycoside gentamicin has been reported to compete with other aminoglycosides and cationic compounds for uptake into renal tubular cells at brush border membranes and during subsequent endocytosis. Gentamicin has also been reported to decrease the activity of lysosomal proteolytic enzymes in the rat kidney. In vivo and in vitro experiments were carried out to determine the effect of acute exposure to gentamicin on renal handling of the cationic low molecular weight protein, lysozyme. Thirty or 60 mg/kg of gentamicin was given to male Wistar rats (250-300 g) intravenously or isolated rat kidneys were perfused with gentamicin concentrations of 0.25, 0.50, 1.0 and 2.5 mg/ml. Subsequently, clearances of lysozyme (CLY) and inulin (GFR, glomerular filtration rate) were measured in the intact rat and in the isolated perfused rat kidney. The glomerular sieving coefficient of lysozyme was determined in control and gentamicin perfused kidneys after complete inhibition of tubular lysozyme reabsorption by sodium iodoacetate. Renal degradation of 125I-labelled lysozyme was quantified in control and gentamicin perfused kidneys by measuring the release of [125I] monoiodotyrosine to the perfusate. The glomerular sieving coefficient of lysozyme increased in kidneys perfused with gentamicin from a control value of 0.8-1.0. A dose-dependent increase of the ratio CLY/GFR in intact rats treated with gentamicin and dose-dependent decrease of percentage reabsorption of lysozyme in the isolated perfused kidneys demonstrate inhibition of renal reabsorption of lysozyme by gentamicin. Perfusion of kidneys with 0.25 mg/ml gentamicin reduced renal degradation of lysozyme to about 50% after 2 h perfusion; at gentamicin concentrations of 0.5 mg/ml and higher almost all degradation of lysozyme was inhibited. Thus, acute exposure to gentamicin causes impairment of filtration, tubular reabsorption and catabolism of the protein lysozyme, effects which are due to pharmacological interactions between the molecules of the 2 cations gentamicin and lysozyme.